The interaction between CSE/H2S and the iNOS/NO-mediated resveratrol/poly(ethylene glycol)-poly(phenylalanine) complex alleviates intestinal ischemia/reperfusion injuries in diabetic rats.
The purpose of the experiment was to survey the therapeutic function of resveratrol (RES)-loaded poly(ethylene glycol)-poly(phenylalanine) (PEG-PPhe) on intestinal ischemia/reperfusion injury (II/RI) via the interaction between CSE/H2S and iNOS/NO compared to free RES in diabetic rats. Diabetic rats were pretreated with 20 mg/kg of RES or the RES/PEG-PPhe complex and then subjected to 1 h of ischemia and 3 h of reperfusion. Blood and intestines were collected, intestinal pathological injury was estimated, and the contents of body weight, weights of different tissues, blood glucose, serum insulin, HOMA index, serum nitric oxide (NO) and serum sulfureted hydrogen (H2S) were observed. The dry/wet intestine ratios, the activity of superoxide dismutase (SOD); the contents of methane dicarboxylic aldehyde (MDA), glutathione (GSH), H2S, and NO; and the concentrations of inducible nitric oxide synthase (iNOS) and cystathionine-γ-lyase (CSE) were observed in the intestinal tissues. A significant reduction of weights of different tissues, blood glucose, pathological damage, dry/wet ratios, MDA, NO, iNOS expression and a significant increasement of body weight, serum insulin, HOMA index, SOD, GSH, H2S, CSE expression were observed in both treatment groups. However, a greater reduction of weights of different tissues, blood glucose (7.49-13.49 mmol/L for 72 h vs. the control) and pathological damage, iNOS expression, dry/wet ratios (6.14 ± 0.29 vs. 8.51 ± 0.42), MDA (5.01 ± 0.71 nmol vs. 9.98 ± 0.67 nmol), NO (0.52 ± 0.09 μmol vs. 0.99 ± 0.08 μmol in intestinal tissue; 19.29 ± 0.89 μmol vs. 45.23 ± 1.17 μmol in serum) was observed in the RES/PEG-PPhe group relative to the I/R (P < 0.01 for all); a greater increasement of body weight, serum insulin, HOMA index, SOD (39.79±1.78 U vs. 11.84 ± 1.02 U), GSH (31.25 ± 1.19 mg vs. 10.13 ± 0.64 mg), H2S (39.52 ± 1.32 nmol vs. 13.02 ± 1.03 nmol in intestinal tissue; 9.78 ± 0.79 μmol vs. 3.11 ± 0.85 μmol in serum), CSE expression was observed in the RES/PEG-PPhe group relative to the I/R (P < 0.01 for all). In addition, aminoguanidine (AMI, iNOS inhibitor) reduced I/R injury, and dl-propargylglycine (PAG, CSE inhibitor) increased I/R injury. The interaction between CSE/H2S and the iNOS/NO-mediated resveratrol/poly(ethylene glycol)-poly(phenylalanine) complex alleviates intestinal ischemia/reperfusion injuries in diabetic rats.